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. one panel, and then assembling said panels 
together, by means which electrically inter- 
. connect the circuit conductors on said 
panels. 

5 Said at least one panel is arranged to be 
of a sufficiently small size to enable said 
at least one panel to be dip soldered with- 
out the possibility of the panel or panels 
sagging. It will, of course, be appreciated 

10 that if desired the panel or panels may be 
held in a suitable frame during the dip 
soldering process. 

Any suitable means may be provided for 
effecting interconnection between the circuit 

15 conductors of one panel with the circuit 
conductors of another panel, and the panels 
may, if desired, be secured together in over- 
lapping relationship. 

The circuit conductors may be disposed 

20 on one surface of each of two panels and 
said panels may be assembled together in 
parallel relation such that said one surface 
of one of the two panels is adjacent said 
one surface of the other of the two panels. 

25 This is a particularly suitable arrangement 
where trie panels are connected together in 
overlapping relation in which case the con- 
ductors on the first panel can be arranged 
directly to engage the conductors on the 

30 second panel. The means for interconnect- 
ing the circuit conductors may comprise 
plug and socket terminals, staples or eyelets 
or rivets associated with bridging elements 
if desired and preferably disposed adjacent 

35 the edges of the panels-; Furthermore, if 
desired, one or more of the panels may be 
assembled so as to be at an angle to another 
•panel. Where the panels aire arranged to lie 
substantially in the same plane then the 

40 said means will be provided at the edges 
of said panels and likewise where the said 
•panels are disposed at an angle to one an- 
other and said panels are connected together 
at their edges then said means will also be 

46 provided at the edges of said panels, 
although it is also possible in accordance 
^cvith the invention to connect one panel to 
Another panel by providing said intercon- 
necting means along, for example, a centre 

50 line of one panel and along the edge of 
another panel so that two panels can be 
interconnected with one panel, for example 
at right-angles to the centre line of another 
panel. 

55 In order that the present invention may 
be clearly understood and readily carried 
into effect, the same will now be more fully 
described with reference to the accompany- 
ing drawings which illustrate examples of 

60 means by which electrical interconnection 
between conductors of adjacent panels may 
be effected. 

Figures 1 to 12 are sectional views; and 
Figure 13 is a plan view of such adjacent 

65 panels. 



Typical electrical apparatus may, for ex- 
ample, comprise a sheet of insulating ma- 
terial sold under the Registered Trade Mark 
"Paxolin" and measuring 15" x 15" x Vie", 
and such a sheet is divided into three equal 70 
panels each measuring 5" x 15" x Vie''. Eacn 
panel is provided with adhering circuit con- 
ductors which may be formed by printed 
circuit, electro-deposition or similar tech- 
nique, the circuit conductors having eyelets 75 
or the like by means of which components 
can be connected to the circuit conductors 
by their lead-in wires. The eyelets may be 
separately applied to the panel ox may be 
formed by electro-deposition such as by 80 
spraying the walls of apertures in the panel 
with a silver coating and employing the 
coating as an electrode during the electro- 
deposition of a metal such as copper. , Each 
panel may then be mounted in a frame so 85 
as '"to be held substantially flat thereby, and 
the three panels may be subjected separately 
to a dip soldering process to connect said 
components to said conductors, and may 
then be assembled as -hereafter described. 90 
If desired such panels may be mounted side 
by side in a, .common frame, having two 
intermediate; supporting members . . whereby 
all of the longitudinal edges of the panels 
are supported, and may be subjected simul- 95| 
taneously to a dip soldering process. The 
use of a frame or frames to maintain the 
panels substantially flat during the dip 
soldering process permits panels of sub- . .. 
s tantial length in one dimension to be used , 100 * 
thereby reducing the nuiSber of panels 
required. 

The accompanying drawings illustrate ... 
various ways in which said panels can be 
assembled to interconnect the circuit con- 10| 
ductors of one panel to another panel. , In 
the drawings ; references 1 and 2 indicate f 
two adjacent panels prepared as described, f 
having circuit conductors respectively indi- £' 
cated by references 3 and 4. In Figure 1 Xl 
connection between the conductors 3 and 4 f r 
is made by conducting sockets and plugs ^5 0> 
and 6 which are engaged in apertures in # 
the panels 1 and 2 and are connected to ^ 
the conductors 3 and 4 when the panels 12$ 
are dip soldered. The two sections can then -f 
readily be assembled by causing inter- ^ 
engagement of the sockets 5 with the plugs 
6. Instead of using sockets and plugs > s |jft 
shown in Figure 1, the panels 1 and 2 "fS:-||| 
shown in Figure 2 can each be provided J|fj 
with an aperture having an eyelet 7 cojH| 
nected to circuit conductors 3 ami 4 and;-; 
the latter are interconnected by means ,$tm 
U-shaped conducting bridges 8 which n^p 
be formed of wire, the limbs of which can^ 
be connected to the eyelets 7, by soldering;^; 
for example dip soldering, such soltoing^||| 
being effected subsequently to the dip solder^^| 
ine of the individual panels referred 
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I^ST^rnatively the limbs may be bi- 
PnlSd and engage the eyelets 7 by spring 
f#SsS- K desired as shown in figure 3 
P^'f^all of the bridges 8 may include a 
ll^^u^comSnent, in which case the hmbs 
^iWMf^y bridges may be formed 

gig^e lead-in wires of conventional 

H^^A 1 to 3 th, panels 1 -d 2 *re 
liKMed in the same .plane > but if desired 
ill^anels can be otherwise disposed as for 
fepiillple perpendicular to one another 
wS£s 4 to 7 illustrate examples in which 
§ffiM panels 1 and 2 are disposed. perpen- 
fe#uUu to each other and the conductors 3 
PpfftU are interconnected either by plugs 10 
fe^ sockets 11 as shown in Figure 4, by a 
HOTNfc-tt and eyelet 13 as shown in Figure 5. 
iPlfo Bridges 14 - which can be soldered to eys- 
fc4#15 as shown in Figure 6, said bridges 14 
Sp«hic)uding if desired an electrical component 
Rlft fi 'as shown in Figure 7. . . 

P%«l%e panels may be assembled with their 
Pledges overlapping as shown in Figures 8 
fef a#9. In Figure 8 each panel is provided 
PP^itti an aperture having an eyelet connected 
-a ^ circuit conductor on the respective 
K.Lhel ; Thus as shown panel rhajan eyelet 



fell ^Tand panel 2 has an eyelet iSrThe.panels 
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:i and 2^re arranged so that the said eyelets 
17 and 18 lie one above the other and a pin 
19 is inserted within said eyelets 17 and 18 
and soldered thereto so as to provide the 
required interconnection between the circuit 
conductors 3 and 4. In Figure 9 the panels 
are secured together by common eyelets 20 
encaging apertures in the panels, said eye- 
lets being in electrical engagement with the 
conductors 3 and A\ When the panels are 
assembled together in overlapping relation 
the circuit conductors oh said panels may 
be provided oh the surfaces thereof adjacent 
each other in the overlapping region This 
has the advantage that a circuit conductor 
on one panel can then be arranged to be 
in direct contact with a circuit conductor 
on another panel. This is shown in Rgure 
11 which will be described in more detail 

hereinafter. , . 

In Figure 10 interconnection between the 
conductors 3 and 4 is made by conducting 
pointed members 21 and 22 which are forced 
trough the panels 1 and 2 respectively and 
enga^in thTmaterial of said panels with 
the pointed ends in contact with the con- 
ductors 3 and 4, said members being con- 
nected together by means of a bridging 
.member lich as a flexible conductor 23 
which may, for example, be of insulated 
wire. In Figure 11 the two panels are dis- 
posed in overlapping relationship with the 
conductors 3 and 4 adjacent to each i other 
and the interconnection is made by the 
application of solder 24. If dewed a 
65 pointed member may be provided passing 
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-through the two panels. In Figure 12 the 
circuit conductors of one panel are con- 
nected to the circuit conductors of an adja- 
cent panel by means of staples 25 the 
pointed ends of which are forced through 70 
the panels into contact with the conductors 
3 and 4, the ends being bent over the 
conductors if desired. " / ■ 

Figure 13 shows a plan view of the two 
panels 1 arid 2 of which the adjacent edges 75 
are provided with a plurality of projections 
by being castellated, the castellations of the 
two panels interengaging to assemble said 
panels. With such a construction the panels 
may be connected together at any desired 80 
angle an<J the circuit conductors 3 and 4 
may be soldered together. 

As mentioned above the invention is par- 
ticularly applicable to apparatus having an\\ 
adhering electrically conducting pattern of ,*85 
the circuit wiring formed thereon by a print* 
ing process, a photographic process or a 
plating process or the like. The circuit 
wiring may be formed for example by the 
process described in Patent Specification 90 
No. 602,492. 

Frequently electrical apparatus includes 
both low frequency and high frequency 
circuits. For low frequency applications the 
conductors can be in the form of copper foil 95 
bonded to a carrier of thenno-settirig resiri 
such as melamine and supported on a panel 
of resin bonded fibre. For high frequency 
applications however, commonly employed 
thermo-setting resins have poor electrical 100 
properties and hence for these applications 
the conductors are preferably bonded to 
polyethylene which may be supported on 
a panel of resin bonded paper. A panel 
suitable for low frequency application and 105 
a panel suitable for high frequency appli- 
cation may be separately processed initially 
where the desirable - conditions of process- 
ing differ and may then be connected 
electrically by any of the methods herein- 110 
before described with reference to the: draw- 
ings and subsequently processed as a unit- 
ary whole where the processing conditions 
for the two panels are identical. 

In a further application of the invention 115 
portions of electrical apparatus may be 
prepared in different manners. For example 
a panel or panels thereof may have con- 
ductors deposited thereon by means of an 
inexpensive process such as silk screen 120 
printing, whilst other panels have conductors 
provided such as by plating on both sides 
of the panel, and further panels of the 
apparatus comprising radio frequency coils 
for example, may be prepared by means of 125 
a high definition photographic process. Ihe 
conductors of the separate panels may sub- 
sequently be interconnected as previously 
described. . 1QA 

Yet again one panel of electrical appara- 130 
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tus may for example have polythene as a 
carrier, when it would be necessary to dip 
solder the conductors thereof under care- 
fully controlled conditions of time and tem- 
5 perature in order not to melt the polythene. 
Another panel however, may comprise cir- 
cuit conductors provided on both sides of 
the panel and interconnected through aper- 
tures in the panel, in which case a prolonged 
10 dip in solder at a higher temperature would 
be required. Connection between such 
panels may subsequently be effected by the 
•means shown in Figure 2, 3, 10 or 13 for 
example. 

15 It may be desirable to employ different 
conducting materials for different portions 
of electrical apparatus. For example alumi- 
nium is less expensive than copper and is 
suitable for circuits where ohmic resistance 
20 is unimportant; Conducting materials having 
an even higher specific resistance are suit- 
able for circuits where a high resistance is 
required such as for mains voltage drop. 
The different conducting materials require 
25 different processing and different fluxes and 
even solders of different compositions. Thus 
the different conductors may be mounted on 
separate panels and be subsequently inter- 
connected by bridges which are of such 
30 coxnppsitipn that they form good solder con- 
nections with the different conductors or by 
plugs and sockets, for example, of sucn com- 
positions, that one thereof will solder well 
to one conducting material whilst the other 
35 will either solder well to the other conduct- 
ing material or will permit a good mechani- 
cal connection thereto. 

In the mounting of the components of the 
apparatus on the panels, initially certain 
40 small and light components such as resistors 
may be automatically applied to one panel 
and tlje panel [soldered to retain them. Sub- 
sequently heavy components, such as trans- 
former^ may be attached by rivets or nuts 
45 and bolts to another panel and the two 
panels may be connected together by bridges 
or ^poin ted members as shown in certain 
figures of the accompanying drawings. 
Frequently it is most convenient and in- 
50 expensive to employ a circuit component as 
a bridge piece, as shown in Figures 3 and 7 
especially when the component is of awk- 
ward shape for mechanical insertion, or 
where it has an insulation with a low melt- 
55 ing point and so requires a carefully con- 
trolled solder dip. 

WHAT WE CLAIM IS : — 

1. Electrical apparatus comprising a 
plurality of panels of insulating material 
60 having adhering circuit conductors, at least 
one of said panels having components 
soldered to said conductors by a dip solder- 
ing process, said panels being assembled 



together by means which effect electrical 
interconnection of the circuit conductors of 65 
one panel with the circuit conductors of 
another panel. 

2. A method of forming electrical 
apparatus comprising a plurality of panels 
of insulating material having adhering cir- 7D 
cm: conductors, at least one of said panels 
having components applied thereto, said 
method comprising dip soldering said at 
least one panel to secure said components 
to conductors on said at least one panel, 75 
and then assembling said panels together by 
means which electrically interconnect the 
circuit conductors on said panels. 

3 . Apparatus according to Claim 1 or a 
method according to Claim 2 wherein said 80 
panels are assembled together with adjacent 
edges in overlapping relationship. 

4. Apparatus of a method according to 
Claim 3 wherein the circuit conductors are i. 
provided on one side of each of said one 8sSl. 
panels and said one sides are adjacent each ^ 
other in the overlapping region of said 
panels. 

5. Apparatus according to Claim 1 or 
a method according to Claim 2, wherein 
said panels are assembled together at an 
angle to one another. 

6. Apparatus according to Claim 1, 3, 4 
. or 5, or a method according: to Claim' 2, 3, 

4 or 5, wherein said means /for electrically 
interconnecting s aid circuit conductors com- 
prises plug and socket members. : ^ 

7. Apparatus according to Claim 1, 3, 
4 or 5 or a method according to Claim 2, -'0, 
3.4 or 5, wherein said means for electrically 
interconnecting said circuit conductors vom- ' :i $lf 
prises members haying limbs which pass 
through apertures in said panels, said apeiv 
tures preferably haying eyelets. 

8. Apparatus according to Claim 1, 3, 
4 or 5 or a method according to Claim 2, 
3. 4 or 5, wherein said means for electrically 
interconnecting said circuit conductors com- ^ 
prises pointed members which are forced | 
through said panels, so as to engage in the 
•material of said panels. i 

9. Apparatus according to Claim 1, 3;8 
4 or 5 or a method according to Clairri 2ff 
3, 4 or 5, wherein said means for electrically^ 
interconnecting said circuit conductors -corrvS 

prises staples. ;, 

10 Apparatus according to Claim I, 3sS 
4 or 5 or a method according to Claim 5 
3, 4 or 5, wherein said means for electricaljl 
interconnecting said circuit conductors cojg|, 
prises a circuit component the lead-in ^wirjt 
of which engage with the conductors * 
adjacent panels, or with eyelets conm 
to said conductors. 

11. Apparatus according to any of 
preceding Claims 1, or 3 to 10, or a metho^^.™,. 
according to any of the preceding Glaiin|^f£ 
2 to 10, wherein said panels are comr>ose3^^ 
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JllflScrenT insulating matenak or are panels 

axe differently processed. 
iPPSS" Electrical apparatus comprising a 
" S ^utlity ^panels &g adhering circuit 
MWuctors with the circuit conductors of 
A^f interconnected with the circuit 
T#lSi of an adjacent panel Jn any of 



13 Electrical apparatus when: made by 
a method according to any of the preceding 
Claims 2 to 11. 

F. W. CACKETT, 
Chartered Patent Agent. 



Reference has been directed, in Pursuance 
of Section 8 of the Patents Act, 1949, to 
Specification No. 739,828. 



4MYfe manners suu&iauia«*v rr~~ _^rr, 
W^nceito any of the figure* of the accom 
^^gfing drawings, or modified as herein 

' PROVISIONAL SPECIFICATION 

Iihprovemente in or relating to Electrical Apparatus. 



W.We Electric & Musical Inductwk 
Mt£&BD. a British Company -of Blyth Road 
T^ffigL Middlesex, do hereby declare this 
%pon to be described in the following 

l^ffi^taTentioa relates to .electronic 
«a*paratus. such as radio receives and 
JS4!evision receivers, ^d is parUcularly con- 
t? cerned with apparatus of this kind which is 
<xf r7lJl iTfcacci* romorisine an insu- 



cerned wim aui«i<iuu . — 

provided with a chassis comprising an insu 
latine panel carrying a multiplicity of con- 
nectors that are interconnected by the circuit 
inductors of the apparatus and serve to 
^uDDOrt various electrical components by 
^Srlead-in wires and to couple the com- 
r>onents to the circuit conductors. 

It has been proposed hitherto to moun^ 
a multiplicity of Similar socket- ike con- 
nect on a substantially flat insulaung 
panel so that all the connectors project from 
C side of the panel and to support various 
a small components, such as distances con- 
densers and coils, on the opposite side of 
the panel by inserting the lead-in wires of 
the components into the appropriate con- 
40 nectors and thereafter soldering all the lead- 
ITwires to the connectors ^nnntaneouslv 
by a dip soldering process. The usual 
soldering process comprises supporting the 
above a bath of molten , solder in 
45 spaced parallel relation to the surface of the 
solder and then lowering the panel to i a pre- 
determined distance above the solder such 
that connectors projecting from ' | he Off- 
side thereof dip into the solder but the diffi- 
50 culty arises that heat from the solder ts 
liable to affect the panel, causing it to warp 
so that some of the connectors thereon dip 
too deeply into the solder and others do 
not reach the solder. . 
55 This difficulty is commonly experienced 
when large single panels are used to carry 
the connectors and it can sometimes be 
overcome by mounting the panel in a frame 
which holds the edges thereof substantially 
60 flat, but a frame cannot always be relied 
Spon to maintain the whole area of a large 
panel sufficiently flat to ensure that all the 
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connectors thereon will dip into the solder. 

An object of the present invention is to 
provide an improved method of overcoming 
the difficulty mentioned hereinbefore. 

According to the invention the insulating 
panel is formed in sections of a suitable size 
such that all the connectors on any section 
can be soldered simultaneously by said pro- 
cess and the circuit conductors on each sec- 
tion are arranged to terminate at or adjacent 
a side or sides of each section such that saia 
panel is formed by assembling said sections 
edge to edge in such manner that the con- 
ductors of one section become connected to 
the conductors of an adjacent section or 

sections. . , _ 

The conductors may be disposed on oppo- 
site surfaces of adjacent sections and the 
sides of the sections at which the conductors 
terminate may be arranged in overlapping 
relation such that the conductors on one 
section directly engage the conductors on 
another section or sections, or again, the 
conductors on each section may be con- 
nected to plug or socket terminals mounted 
on the sections adjacent edges thereof such 
that two sections can be joined together by 
disposing them side by side or m overlap- 
pinVrelation with the plug pr socket termi- 
nals on one section coupled to the socket 
or plug terminals on an adjacent section. 

In carrying out the invention the insulat- 
ing panel will be cut into two or more sec- 
tions of suitable small size such that normal 
warping of a section due to the heat of the 
molten solder will not cause . relative dis- 
placement of the connectors Aereon to such 
an extent that they cannot all readily be 100 
dip-soldered simultaneously. The permis- 
sible size of the sections may vary according 
to the thickness of the material and As com- 
position and according to the length of the 
connectors. In an actual embodiment of 105 
the invention a panel was used comprising 
a rectangular sheet of insulating material 
sold under the Registered I Trade Mark 
"Paxolin" and measuring 15 x 13 x /,. 
and it was found convenient to divide this HO- 
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panel into three equal sections measuring 
5" x 15'' x *■/ l6 ". E&cr* section W4s mountet) 
in a frame so as to be held substantially flat 
thereby . and the three sections were sub- 
jected separately to the dip soldering pro- 
cess and then Assembled together to form 
the complete insulating panel. If desired, 
the sections of a panel can be mounted side 
by side in a common frame and subjected 
simultaneously to the dip soldering process, 

It is to be noted that the use of a frame 
or frames to maintain the sections substan- 
tially flat during the dip soldering process 
permits sections of substantial length in one 
dimension to be used, thereby reducing the 
number of sections required. 

The invention is particularly applicable 



to electronic apparatus provided with ap 
insulating panel having an adhering electric 
ally conducting pattern of the circuit wiring 
formed tjiereon by $ printing process, a 
photographic process or the like, The circuit 
wiring may be formed, for example, by the 
process described in Patent Specification 
No. 6Q2,4£2. The invention may ajso b<? 
used in association with insulating panels 
carrying other forms of, circuit wiring such 
as, for example, the kind of electrical circuit 
described in the Specification of Patent 
Application No. 3983/54 (Patent Specifi- 
cation No. 782,739). 

E W, CACKETT, 
Chartered Patent Agent. 



Abingdon i : Printed Tot Majesty's. Stationery Oflfce, \>y Burgess & Son ( Abingdon), I<td t -r- 
Publish&d »t TJie Patent Office, 25, Soutfiainpton Buildings, LondQX*. W,C.g f 
froip whipU conjee may l>e obtained. 
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840762 COMPLETE SPECIFICATION 
1 SHEET 77,/s drawing- Is a reproduction of 
the Original on a reduced scale 
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